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Operation from Very Slow Edges 
Improved Lins«Receivfng Charac- 

teridtics 

High Noise Immunity 


description 

Each circuit functions as a A^input hiANO gate, but 
because of the Schmitt action, it has different input 
thrashoid levels for positive and for negative 

going (Vj.J signals. 


SN5413. SN54LS13, SN7413, SN74LS13 

DUAL 4 iNPUT 
POSITIVE niAND SCHMITT TRIGGERS 

DECEM6SR '983-REVISED MARCt^ 1988 


8N5413. SN54L$13 . . . J OR W PACKAGE 
5N7413 . . . N PACKAGE 
5N74LSt3 . . . D DR N PACKAGE 

(TOP VIEW) 



These circuits are temperature-compensated and can 
be triggered from the slowest of input ramps and still 
give clean, jitter-free output signals. 

The SN5413 and SNS4LST3 are characterized for oper¬ 
ation over the full military temperature range of ’•55“C 
to 125*C. The SN7413 and SN74LS13 are character¬ 
ized for operation from 0®C to70®C. 

logic symbol^ 



TV 


2Y 


^ This $vir>t:ic»l i& in accordance with AI^Sl/iE£E Std 91 1984 and 
lEC Publication 617-13. 

Pin numbers shown ere for D. J, N. and W packasas. 


EN54LS13 . . . PK PACKAGE 
(TOP VIEW) 
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logic diagram (positive logic) 



Y = ABCD 
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itiidard warraity. Produaibo pracmiig doat not 
nacassarily indiiaa taaon^ at all parameters. 
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SN5413. SN54LS13. SN7413, SN74LS13 
DUAL 4 INPUT 

POSITIVE-HAND SCHMITT TRIGGERS 


schematics 


'13 




absolute maximum ratings over operating free-aIr temperature range (unless otherwise noted) 


Supply voltage, Vcc Note 1)... 7 V 

Input voltage: '13 .. 5.5 V 

'LS13 ...7 V 

Operating free-air temperature: SN54'. w 55^0 to 125^^0 

SN74'.....to 70°C 

Storage temperature range . .. — 65^C to 150®C 


NOTS 1: VulUitfa values are wr(h resotful tu netvwrK ^ruund termlnaL 
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SN54t3, SIU7413 
DUAL 4-INPUT 
POSITIVE-NAND SCHMITT TRIGGERS 


recommended operating conditions 




eN&413 

SN7413 

UNIT 

1 



MIN 

NOM 

MAX 

MIN 

IVOM 

MAX 

< 

o 

o 

Supply voltage 

ma 

S 

5.5 

4,75 



■■ 

'OH 

High'level output current 

-0.8 

-0.8 


mum 

Ldvv-levei output current 

18 

16 



Operating free-air temnerstute 

^ 55 


125 

0 


70 



electrical characteristics over recommended operating free*air temperature range (unless otherwise noted) 


PARAIV1ETSR 

TEST CONDITIONS^ 

MIN TYP* MAX 

UNIT 

Vjt 

Vcc - 5 V 

1.S 1.7 2 

V 

Vt- 

e 5 V 

O.e 0.9 1.1 

V 

Hytiflrests 

IVx+ 

Vcc - 5 V 

0.4 0-8 

V 

V|K 

Vcc* min. I| - —12mA 

- 1.5 

V— 

VOM 



V 

VOL 

Vcc = min, V| = 2V, IOL=iemA 

0.2 0.4 

V 

lT+ 

Vcc * S V, V| “ VT.P 

-0.65 

mA 

•t- 

Vcn-S V, V|*Vt- 

-0.86 

mA 

'i 

Vqc«MAX, V^«5,6V 

1 

mA 


Vcc “MAX, Vjh*2.4V 

40 


'll 

Vcc- max, V|| «0.4V 

- r - 1.6 


•os ^ 

Vcc- max, 

-18 -55 

mA 

'rcH 

Vcc * MAX 

14 22 


'CCL 

Vcc** max 




^ For conditions shown as MiN or MAX. use the anoraorlaie value sMcified undar recomrT^andad ODSfating conditions. 
t All T/pjca( valLias are at - 5 V, - 25^ C. 

§ Not more Thart one output should be shorted at a time. 


switching characteristics, V^C = 5 V, Ta * 25^C 
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$N54LS13, SN74LS13 
DUAL 4 INPUT 

POSITIVE-HAND SCHMITT TRIGGERS 


recommended operating conditions 


SN54LST3 

$N74LS13 

UNIT 


MIN NOM MAX 

MIN NOM MAX 

Vfr Supply voltage 


4.75 5 5.25 

V 


IfkM Hiah'laval outexjt current 

-0.4 

-0.4 1 

mA 


•OL Low-ievel output currwii 

4 

8 



Ta Ooerdiina free-air temperature 

-55 125 

0 70 

‘'C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PAnAMCTCR 

TEST CONDITIONS^ 

^54LS13 

SN74tSl3 

IJIMIT 

1 

MIN TYP* MAX 

MIN TYPt MAX 

Vt* 

Vrr»5V 

1.4 1.G 1.9 

1,4 1.6 1.9 

V 

■ ■ 

VT- 

Vrx - 5 V 

ae oe i 

0.5 0-8 1 

V 

Hystara&ia 

IVT4 -Vj-J 

Vi:c - s V 

a4 0.8 


V 

V|K 

Vcc = min, l|*-ientA 

- 1.5 

j - 1.5 

V 

Vqh 

Vrr = MIN, V| ■ 0.5 V, ! 

3.4 


V 

VoL 

Vcc- min, 1.9 V 


0.25 0.4 

0.25 a4 

V 



0.35 0.5 

^T+ 

Vcc - 5 V, Vi - Vt+ 

! -0.t4 

- 0.14 

mA 

<T-. 

Vec-sv, Vr-Vx_ 

-0.1S 

-0.10 1 



Vcc* max, Vj*7V 

ai 

0.1 

mA 

1|H 

Vcc - MAX, Vjn = 2./V 

20 

20 

,iA 

l,L 

Vcc* max, V^L»a4V 

-0.4 

-0.4 

mA 

los^ 

^CCH 

Vcc ’ max 

-20 -100 

-20 -^O0 

mA 

Vcc* MAX 

Z9 6 

2.9 6 

mA 1 

1 'CCL 

Vec-M-^X 

4.T 7 

4.1 7 



i Pof oonolilofiB shown as MIN or MAX, wso mo ooproprlatB value tpacifioe undar recomme^oaO ODArstiri^ conditions. 

t Alt typical valuas are ai Vcc * 5 V, - 2S^C. 

$ Not rnor# thao ora output should be shortvct at a time, and duration of tf^a short-eireuit should r»et a»«ead ona $a<orid. 


switching characteristics, VcC ■ 5 V , Ta • 25^C 


PARAMETER 

FROM 

(INPUTI 

TO 

tOUTPUT) 

TEST CONDITIO NS 

MIN TYP MAX 

QJIII 

tPLH 

Any 

i 

Y 


15 22 

ns 

tPHt 

18 27 

ns 
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Vj* - PosHi?« QcHng IheihDld Wolia^ 


SN5413, SW54LS13, SN7413, SN74LS13 

DUAL 4-ll\IPUT 
POSITIVE NAND SCHMIH TRIGGERS 


PARAMETER MEASUREMENT INFORMATION 


PQi HT 


vcc 


COOM 

OUTPUT 

UNDEH 

TEST 


INPUT 


N’ote Al 


Cl 

'SM Note H I 


OUTPUT 


V| mf(HJ 


PHL 


-— 3 V 

It V|fe^(L> 

^ — 0 V 

--VOL 


Vprgt 
lS»e Noffl C9 


LOAD CmCUIT 


VOLTAGE WAVEFORMS 



SN54VSN?4' 


SNEiLS'/SMTALS* 


NOTES: A. AU d<04«i «r« 1 N90S4 or 

8. ineluOM prob«AAd eftpacftd<%e9. 

C. Gev>erBtc>f chorDCTenstics ond rofersnee voHagpt ar^i 


Otnprdtor Characteristics 


Z^ut ARR 


n 1 MNz 10ns lOns 


1 MHz 15 ns 6 ns 


I Rtforonea Voliagos I 

VlrafJHI 

VireffLl 

VOr8f 

1.7 V 

0.9 V 

1.5 V I 

1.6 V 

0.8 V 

1.3 V 



TYPICAL CHARACTERISTICS OF '13 CIRCUITS 


POSITIVE GOING THRESHOLD VOLTAGE 

v$ 

FREE-AIR TEMPERATURE 



NEGATIVE-GOING THRESHOLD VOLTAGE 

vs 

> FREE-AIR TEMPERATURE 

t 090 

& .. 


> osa 


o 097 

f o.ae 
2 o-9a 

5 

« 

9 9.93 
? 0.82 


0.80 


.75 -2& 0 2 M 75 1W ia 

- Free-Aif Temperatuf® — 
FIGURE 1 


HYSTERESIS 

v$ 

FREE-Ain TEMPERATURE 


— /b.M-Zb if A 50 75 IQQ 12S 

~ Fr»»-Air Taoiperacure — 

FIGURE 2 


Vec»5V 


840 

> 

S 830 

I 

s ose 

•% 

S 

2 8)0 

8 

£ wn 

k 

I ^ 
> 780 

« r?D 


- 75 -50 - S 8 Z 5 50 75 lOO IZ 5 

T/\ — Fr88-Air Tampcrtture —C 
FIGURE 3 

Deto for temperatures Oelaw 0^C ana 70^C and supply vottagas below 4.75 V and above 5.25 V are appi^eabla for $N5412 eniv. 
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SN5413, SN7413 
DUAL 4 INPUT 

POSITIVE’NAND SCHMITT TRIGGERS 


TYPICAL CHARACTERISTICS OF '13 CIRCUITS 


THRESHOLD VOLTAGES 


OISTRlBUTtON OF UNITS 
FOR HYSTERESIS 


VCC-5V 

Ta - 25^C 







720 740 760 76C 600 820 940 86Q aSG 
Vj) - Vj« — Hv«t«r«K — mV 

FIGURE 4 


SUPPLY VOLTAGE 


Ta-2S“0 


P»ttiiva-Geina Threshold Vol 



475 S 5.2$ 

Vx+ — Vt— “ Hystereas — mV 

FIGURES 


HYSTERESIS 


SUPPLY VOLTAGE 




475 




V^C — SwFRIY V«lt«g* — V 
FIGURE 5 


OUTPUT VOLTAGE 


INPUT VOLTAGE 


Vcc-SV 
Ta « 25'C 


Vt- 



> 1 


Vt> 




Vcc - 5«POly VolMQ* - V 
FIGURE? 




Dsta for tqmcgraturttf bglowu 0*C and 70^ C and supply voltapeg b«low 4.99 V end eb&ve 9.26 V ere epohcable t«r 5N5df 3 only 
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VT-. - VT- - Kvi«r «,»-mV Vt+ -Po>iti».Goi>i| Thtihold V,lt„ - 


SN54LS13, SN74LS13 
DUAL 4 IMPUT 
POSITIVE-NAIUD SCHMITT TRIGGERS 


TYPICAL CHARACTERISTICS OF ’LS13 CIRCUITS 


POSITIVE-GOING THRESHOLD VOLTAGE 

vs 

FREE-AIR TEMPERATURE 



^ Ff«A*A<p T*mpaP4tUf9 

FIGURE e 


NEGATIVE GOING THRESHOLD VOLTAGE 

vs 

FREE-AIR TEMPERATURE 

u.^ 

> 

< 0.3d 

V 

8 0.33 

9 
> 

3 0.87 
o 

I OM 

s 

^0.86 
S 9.84 

I 9.33 

o» 

* 0.82 

I 

^0.31 
0.80 

-7S -SO 0 2b 50 75 TOO 125 

Ta- Fr«e*Ar TcmperAtur« 

FIGURE 9 



HYSTERESIS 

w 

FREE AIR TEMPERATURE 



Ta- FreC'Atf T^mp^tifjr* — 


FIGURE 10 


DISTRIBUTION OF UNITS 
FOR HYSTERESIS 



VT-f - VT- - HyitiwU — mV 
FIGURE 11 


OaC9 *or b«>ov» 0 C above 70*C and auMMiy vuJiauus beiuw 4.79 V ano aDOva S-25 V are aoDileabio fop SN84L919 


ortlv. 
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Siy54LS13, SN74LSia 
DUAL 4 INPUT 

POSITIVE NAND SCHMITT TRIGGERS 



TYPICAL CHARACTERISTICS OF 'LS13 CIRCUITS 


THRESHOLD VOLTAGES AND HYSTERESIS 


OUTPUT VOLTAGE 


SUPPLY VOLTAGE 


INPUT VOLTAGE 


Ta = 25’C 


Vcc-SV 
T4 - 25® C 


>1.4 


Po«it(ir«^oin4 ThnihaM Vt+ 



4.75 


5J6 


Vcc - Supply Voltag# — V 
FIGURE 12 


> a 



> ? 



04 04 14 1.6 

V| * Inpgi - V 

FIGURE 12 


Goto for tOmperMures bClow 0®C or%d above 70®C and lupply volt^iiwv belww 4.7B V and aoove 5.25 V ar® aapficotiia for GN54LS13 only 
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SN54t3, SIU54LS13, SN7413, SN74LS13 

DUAL 44NPUT 
POSITIVE NAND SCKMITT TRIGGERS 


TYPICAL APPLICATION DATA 


I 

I 

I TTL SYSTEM 



I 

TTL SYSTEM iNTtflFACE 



FOR SLOW INPUT WAVEFORMS 


0.1 H£ to to MHz 

330 n 



PULSE SHAPER 



MULTIVIBRATOR 


THRC5IIOI.P DEI EU I OK 


Open-coiiecto! 

outDur 



INPUT 


n 


n 


n 





OUTPUT 



nn 


PULSE STRETCHER 
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